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ATTACHMENT B 



IN THE UNITED STATES PATENT AND TRADEMARK OFHCE 
BOARD OF PATENT APPEALS AND INTERFERENCES 



LUCIW, et al- 



vs. 



CHANG, etal. 



Interference No. 103,659 



Michael Sofocleous 
Admimstrative Patent Judge 



DECLARATION OF JOHN XT. YOUNG, PkD. 



BOX INTERFERENCE 
Assistant Commissioner for Patents 
Washington^ D.C. 20231 

Dear Sir: 

I, John A-T. Young, Ph.D., hereby declare: 

1 . I am an Assistant Professor in the Depattment of Microbiology and Molecular 
Generics at Harvard Medical School. I trained as a graduate student, cloning and sequencing genes 
thai govern immune response fimctions, at the Imperial Cancel Research Fund and University 
College, London, from 1983 to 1 987. I received a PhD, in Human Genetics from University 
College, London. United Kingdom in 1987. I studied retrovirology as a postdoctoral fellow with 
Dr. Harold Vannus* ai ihe Universiry of California, San Francisco from 1987 to 1992. Other 
details of my background and qualifications arc sci forth in my curriculum vitae (arrached hereto). 

Thg'??9 Application 

2, I have been asked to analyze whether a scientist of ordinary skill in October 1984 
could have followed the steps set forth in United States Patent Application Serial Number 859»339 
C*thc 339 Application,'^ Luciw Doc. Exh. 1) to specifically produce recombinant immunoreactivc 
polypeptides from HIV's envelope region for use in an immunoassay. In my opinion, the 



^ Dr. Vannus is a Nobel laureate and now holds the position of dimtor of the National Insnute of Health. 

sf-49292 ^ Declaialion Exhibit 1 
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numerous flaws and inaccuracies of the '339 Application would have prevented a scientist in 1 984 
firom doing so. 

3. A scientist following the instructions of the '339 Application would have been 
stymied at the outset because the '339 Application does not indicate how to obtain an HIV clone, 
the starting material needed to begin the steps described m the '339 Application. Nor does the 
'339 Application identify a particular HTV done by ref«ence to a deposit or published source. 

4. Even if the application had described how to obtain a clone, none of the 
embodiments described in the '339 Application teaches how to make an immunorsaciive envelope 
polypeptide. All of the embodiments described in the '339 Application require accurate 
knowledge of the location or sequence of HIV's envelope gene. The '339 Application lacks such 

, infonnation. 

5. In feet, the " 339 Application actually points a scientist looking for the location of 
Ac envelope gene in the wrong direction. For example. Figures 1 and 2 of the af^lication show 
contradictory restriction and gene maps of the HTV genome. (Of course, because of HTV's 
variability, restriction maps of dijSetent isolates vary. As explained in ^ 3 above, the '339 
Application does not indicate how fo obtain the BHlO clone for which Chang provided the 
restriction maps in Figures 1 and 2.) Based on Figure 1 , and the text of the '339 Application on 
pages 3, 6, and 12, an ordinarily skilled scieniisi would have wrongly assumed that the HTV 
genome was arranged like those of HTLV-I and HTLV-II, with a pX or "lot*' region located 
beiween the 3' end of the envelope gene and ttie 3' long tenninal repeat (LTR). In feet, the HIV 
genome is actually significantly diflfcrent from those of HTIV-I and HTIV-U, and one of the 
important differences is that there is not an equivalent pX or lor region located between the 3" end 
of the envelope gene and the 3"-LTR. Based on Figures 1 and 2, a scientist would have been 
completely misled about the placement of the envelope gene relative to the restriction enzyme sites 
in the HIV genome. For example, an EcoRI site that is acmally located upstream of the envelope 
gene is shown in the " 339 Application both as contained within the envelope gene (Figure 1) and 
upstream of the envelope gene (Figure 2). Also, a Bglll site which is acwally located in the 

sf-A9292 ^ 
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envelope gene, is shown La the 339 Application as within a ""p)C region which does not exist in 
the HIV genome (Figure 1). Finally, a Hindlll site that is actually located in the envelope gene is 
shown as beixxg located in the region wrongly presumed to be the '^X"' gene (Figures 1 and 2). 

6. In addition, a compaiison of Figure 3, a nucleotide sequence confusingly mis^ 
described as "encompassing" env, with the later published sequence of the HIV genorae (Ranter 
1985, Luciw Doc. Exh. i]_J, reveals that Figure 3 consists mostly of DNA sequence upstream of 
the envelope open reading frame (of the 3,1 12 nucleotides in Figure 3» only 883 (28%) are from 
envelope), and contains only about one^third (883 out of 2588 nucleotides or 34%) of the envelope 
open reading firame. 

7. The first embodiincnt (beginning on page 7) directs that an HIV clone be cut "Svith 
restriction enzymes to produce DNA ftagmcnis, (Figures 1 and 2)'* The embodiment jfiirther states 
thai "DNA fragments of approximately 2QQ-500bp [base pairs] are isolated from agarose gel, end 
repaired with T^ polymerase and ligated to linker DNA.^^ As Figure 2 makes clear> each of the 
fragments descnbed in Figure 1 are too large to qualify as 200-500bp fragments, and therefore 
cannot be used in die first embodiment There are no directions provided to use a specific 
combination, or combinations, of restriction enzymes to generate the desired fragments of interest. 
Indeed, even if an ordinarily skilled scientist had interpreted these instructions to perfonn every 
possible combinaiion of restriction enzyme digests with those enzymes listed in Figures 1 and 2, 
all of the fragments from the envelope gene that would have been produced are larger than 200 to 
500 base pairs. 

8. An ordinarily skilled scientist, upon realizing that the first embodimem could not 
work as literally ^tten, would, in my opinion, have abandoned the embodiment aliogedier as 
plaiixly wroxxg. Even if the scientist had sought additional infonnation in the '339 Application in 
an attempt to resolve all of the inaccurate information, the embodiment still could not have been 
read to direct the specific expression of immunoreactive envelope polypeptides. For example, the 
scientist might have read into the first embodiment a contrary instruction to generate sonicated 
DNA fragments from an HIV clone (rather than use restriction enzymes), repair with T4 

3 
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polymeric, and introduce them into an expression vector The first embodiment would then 
require (by implication from the second embodiment) that the bacterial ejqpjression vector be 
introduced into £ co/t\ and cells thai had taken up FflV env-conraining inserts be identified by ^a 
screening procedure using "probes containing the DNa regions of interest," including those 
specific for the envelope gene. Thus, an essential part of the first embodiment as so altered would 
be the use of probes specific to the HIV emelope gene. However, there is no place in the ' 339 
Application that descnbes an envelope probe or the actual location of envelope gene. Instead, 
the '339 Application offers as the location of the envelope gene a place on the genome which is 
not, in feet, its correct location. Therefore, no matter how ihc clones of the first embodiment were 
generated, a scientist who had attempted to follow its instructions would nox have been able 
specifically to identify an HIV envelope polypeptide, 

9. The second embodiment (beginning at the bottom of page 8) directs that the 
scientist digest '^e linearized genomic DNA spanning the em gene region with restriction 
enzymes;' The group of purported mv gene fragments in the '339 Application are *'2.3kb Kpnl- 
Kpnl ftagments; l.Okb EcoRl-EcoRI ftagmenis and 2.4kb EcoRI-Hindin fragments/' The 
scientist is instructed to randomly shear these fragments^ purify the resulting 200-500bp 
subfragmcnts, and after an end-repair step with T4 polymerase, introduce these ftagments imo a 
bacterial e?qiression vector similar to pMRlOO. These wastructioxis again demonstrate that the 
authors of the 339 Application were completely unaware of the acmal location of the HTV 
envelope gene, and were working under ihe assumption that it was located at a wrong position m 
the fflV genome* Specifically, ijie l,Okb EcoRI-EcoRI fragment,^ puiponedly ftom^nv, contains 
none of the envelope gene, but instead contains sor and a portion of the pal gene. The KpnI-Kpnl 
fiagment. also purportedly from env, contains a small amount of env DNA, but is largely from the 
pol and sor regions. Because it contains only a small amount of die envelope gene, and becatise of 
the multiple stop codons before the envelope gene, it would not be possible for a scientist to 

^ I am infonned and believe Aai the isolate used by Chang was ihe ''nib* isolate of HIV and ihat the 
restriction sices in ihe *339 ApplicaOon arc from that isolate. 
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express an envelope polypeptide from a 2O0-500bp sub-fragment of the KpnI-Kpnl fragment using 
a fusion protein system described in the second embodimem. Although most of the 2-4kb EcoRI- 
Hindlll fragment comes from env, it also contains, at its 5* end, some non-envelope DNA. 
Moreover, the non-envelope ponion of the 2.4kb EcoRJ-Hindlll fragment includes sequences from 
the Tat, Rev, and Vpu genes^ all of which are immunoreactive HIV proteins. If a scientist had 
generated an immunoreactive polypeptide from random 5ub*fragments of this group of fragments, 
the scientist would have been mistakenly led by the ^339 Application to believe that the 
polypeptide was from envelope when, in fact» it was quite likely to be non-envelope, 

10. In addition, an ordinarily skilled scientist who wanted to generate any of diese 
particular restriction fragments would have been unable to do so. As eTcpiained above, the ^ 339 
Application Called to describe how to obtain the BHIO clone- Even if the scientist succeeded in 
using an isolate of the HIV virus to create a different clone of the HIV genome, the scientist could 
have had no assurance that the new clone would have the same restriction sites as indicated in the 
339 Application. This is due to the substantial differences in the DNA sequences of different 
isolates of HIV. The significance of this variation when evaluating the Chang '339 and 866 
Applications is that no two isolates are likely to have an identical pattern of restriction enzyrne 
sites. Thus, the restriction sites that were disclosed in the description or in the figures of the '339 
and '866 Applications may well be absent in another HIV isolate. Thus, a scientist of ordinary 
skill ^o wanted to isolate a particular restriction fragment mentioned in the '339 Application 
would have had no sure way of doing so. 

1 1 - The second embodiment also states that "DNA sequencing analysis*' should be used 
to analyze the "open reading frame insen of HTLV-in." Because of the problems with the 339 
Application, which describes the wrong location for the envelope gene, such a scientist vrould have 
had no way of determining whether the DNA from such an insert was in fact from the envelope 
gene. An additional problem with the random cloning approach described in the ' 339 Application 
is that it cannot be repeated by an ordinarily skilled scientist in a reproducible fashion, because 
each attempt to follow the instructions wiH yield different "randoin'' fragments. 

5 
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12. The third embodiment (beginning on page U ) shaie$ all of the problems of the first 
and second embodiments. The embodiment begins with the statement that **fragments of HTLV- 
in DNA of approximately 200-500 bps are isolated," vyithout any explanation of the source of 
these firagments. Even if a scientist could have generated such fiagments^ the embodiment 
insmicts die use of HIV envelope gene-specific probes to identify fragments derived ftom the HIV 
envelope gene. The embodiment also directs the detailed examination of the desired inserted DNA 
"spanning the [HIVJ env gene region" by restriction enzyme mapping and DNa sequence analysis. 
In order to execute any of these experiments, the scientist v\frould have had to know the precise 
location or sequence of the envelope gene. Not oiUy is this essential information not disclosed in 
the '339 Application, there are gross inaccuracies in the description of the placement of the 
envelope gene in the application (as described above) which would have seriously misled a 
scientist attempting to follow these instructions. 

1 3 . The third embodiment suggests two methods of identifying envelope proteins: 
sequencing of the DNA inserts used to express those proteins^ or the use of gene-specific probes to 
identify DNa inserts from the envelope region, A DNA probe is a ladiolabeUed piece of single- 
stranded DNA whose sequence is complementary to the DNA sequence it is designed to identify 
(the "target''). When die probe is put in contact with the complementary or ''matching" target 
sequence, it binds to the target sequence. Tlie feet that the probe has bound can be identified by its 
radiolabel. A gene-specific probe for HTV envelope cannot be constnicied unless the location of 
the target envelope gene on the virus is known or the DNA sequence of the envelope has been 
accurately obtained and analyzed. 

14. Figure 4 of the '339 Application is purportedly '*an immunoblot showing the 
position on an SDS polyacrylamide gel of HTLV-III crrv-Beia-galacrosidase fiision proteins '' 
'339 Application ai 5, Figure 4 bears some resemblance to a standard format for the Western blot 
technique, but even if it is a Western blot, the results are uninterpreiable. In addition, the 339 
Application lacks cnicial pieces of information chat a scientist would need to interpret such a 
document. For example, there is no information regarding the nature of the clones, the derivation 
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of tbe fragments, or the identity of the antiserum which was used to generate the supposed 
immuncbloL Also, it is nomial scientific practice to nm molecular weight markers and to describe 
the character of immunoreactive polypeptides. The supposed immunoreactive bands on Figure 4 
are not apparent, however, and are not identified anywhere in the '339 AppUcatioo. In feet, the 
results obtained from the clones marked with a **plus'' sign or an "x'* are no different from the 
apparent controls (pMRlOO and pMR200). It is my opinion that Figure 4 of the '339 Application 
does not demonsnate that HIV clones are present on the purported immunoblot, that if such clones 
are present ihey ajti from env, or that they are immunoreactive. 

15, I have also been asked to analyze whether a scientist of ordinary skill in 
October 1984 could haVe followed the steps set out in the continuaiion-in-pan application. United 
States Patent Number 693,866 ('*the '866 Application," Luciw Doc. Exh. 2), to produce a 
recombinant immunoreactive HIV envelope polypeptide for use in an immunoassay. Iti my 
opinion, the '866 Applicatioiu like the ^339 Application^ fails to describe how to specifically m^e 
an immunoreactive HIV envelope polypeptide. 

1 6, The ' 866 Application sharra many of the problems previously described for the 
'339 Application- For example, the '866 Application fails to describe how to obtain an HIV clone, 
the starting material needed to begin all of the steps described in the '866 Application. 

17, Like the '339 Application, all of the purported methods in the '866 Application for 
makirvg an envelope polypeptide require accurate knowledge of the location or sequence of the 
envelope gene. The '866 AppUcarion, however, fails to identify accurately the parameters of the 
envelope gene. Instead^ again based on the wrong assumption thai there would be some region 
similar to pX (lor) of the HTLV-I or HTLV-II, between the envelope gene and the 3' long-terminal 
repeat of HIV, the application describes a region of the HIV genome with a single open reading 
frame designated env-/or, that supposedly encodes both Env and Lor products. This description of 
the open reading frame, which we now know to be that of the actual envelope gene^ would have 
completely confused and misled a scientist working with the instructions of the '866 AppUcarion in 
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an anempt to produce an envelope polypeptide. First, ^vithout knowing where within the "env-lor^ 
open reading fiame the env gene and the putative "lor" gene were located, an ordinarily skilled 
scientisi would nor have known whether a particular DN A firagtnent encoded just for env. just for 
lor, or for both env and hr. Indeed, the actual envelope gene is misidentified as "LOR" in 
Figure 2, and as "ENV-LOR" in Figure 3 of the ^866 Application, Figure 1 of the ^866 
Application, unchanged from the *339 Application, similarly misidcntifies the location and relative 
siw of em. Thu5, following the instructions of the 866 Application, a scientist of ordinary skill 
would not have been able to determine whether a polypeptide expressed ftom the HIV genome 
was, in fact, an envelope polypeptide. 

U. Furtixermote, a scientist working the ' 866 Application would have been confused by 
the contradictory statements regarding the actual parametcis of the HTV envelope gene. For 
example, the '866 Application contains the incorrect statements that the HTLV-III genome 
"contains a region designated Px, located between the env gene and the 3' LTR" and "lor, located 
between the env gene and the 3' end of the HTLV-IH genome.'' These two staiements— indicating 
that there are two separate open reading frames for the env and putative lor DNA sequences— 
dixectly contradict another statement in the '866 Application that "[b]oth the env DNA sequences 
and the lor DNA sequences are located within the same open reading frame,'" Readit^ these 
statements would have further prevented a scientist in 1984 from using the 866 Application to 
generate an immunoreactive HTV envelope polypeptide. 

19. Indeed, Qvang herself appears to have been confused about the identity of the 
clones she believed were immunoreactive. According to Figure 2 of the '866 Application, clones 
127, 121, and U 3 are the only purportedly positive clones from the "LOR" region, while clone 76, 
also from ttie LOR region* was not immunoreactive. Figure 2 also indicates that the three positive 
clones come from within the Blgll-Hindlll portion of the genome. Yet Figure J shows that the 
Bgin-Hindlll ftagment lies completely within the **Px" region of ihe genome. Based on Figures 1 
and 2 of the ^866 Application, an ordinarily skilled scientist would conclude that Chang believed 
her only positive came not ftom envelope, but from "Px," 
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20. idedarefuithsihaaUsBteximizDadelicnbofmyo^la^ 
and lint all statemeots made on infonnaiioD and belief are believed la be true; and fiuths that 
These staieneois wtre inade Mih the kno«Aedee tliat «aU^ 

are punialiable hy fine or tmposQunev, or both, upder Secdim 1001 of Title 18 of the United 
States Code aad'thai suck wiUfiil filse statemeois may jeopardize the validity of the applicaiioo 
orany poBBol iasningthefecm. 
Daied: r^W^ 

JbkB Aa*. Young, Ph.i3. 
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